Abstract: BP M modeling establishes a set of design curves for coupling loss of a veSEL optical source for several widths of square multimode polymer waveguides giving the interdependence of lateral and axial offset misalignments.
Introduction 10 Gb/s optical multimode polymer waveguide links [1, 2] for optical backplanes in racks of printed circuit boards can have the active devices such as VCSELs and photodiodes mounted on the daughterboards to allow them to be more easily replaced in the event of device failure. The backplane then consists of polymer waveguides fabricated on a printed circuit board yielding a robust arrangement. However, this approach requires the lasers and photodiodes to be aligned to the backplane waveguides precisely in optical connectors.
The daughterboards plugged into the backplane may carry vibrating components such as hard disc drives so it is essential that the optical connection between the boards is tolerant to relative misalignments. VCSEL optical sources give good tolerance with multimode waveguides [1, 2] . In this paper we investigate the influence of waveguide width on the efficiency of power coupling by modeling, Figure 1 .
Our model takes account of the spatial distribution of the VCSELs optical field and calculates the coupling to the waveguide modes. In long fibers or single mode waveguides the coupling can be considered independently at the waveguide ends. However, in short waveguides a misaligned laser affects the spatial distribution of optical power at the photodiode waveguide end. Conversely, a misaligned photodiode can affect the coupling characteristics of the laser.
Therefore, we investigate ( Fig. 1 ) the effect of translational axial misalignments, fu-t parallel to the waveguide and lateral misalignments, Axt normal to the waveguide for laser sources when combined with lateral misalignments, Axr of the photodiodes at the receiver. 
Results and Discussion
One of the output optical field distributions calculated is shown in Fig. 2 coupling loss and misalignment tolerance so to obtain the largest tolerance we assume that the maximum coupling loss that can be tolerated is 2 dB overall, due to the two connections, which may not be equally divided between the connectors. In Fig. 3 we plotted contours of a total link loss of 2 dB for square waveguides of several widths. 
